The Guinea Dome is a permanent, quasi-stationary feature on the eastern side of the thermal ridge extending zonally across the tropical North Atlantic. The dome is a part of the large-scale near-surface flow fields associated with the North Equatorial Current, the North Equatorial Countercurrent and the North Equatorial Undercurrent. In the present study, historical and recently obtained hydrographic data are combined to investigate the thermohaline structure and geostrophic flow field in the vicinity of the dome. It is shown that the Guinea Dome exists throughout the year both in subthermocline and thermocline layers, that it has a corresponding cyclonic geostrophic flow, and that seasonal changes occur with respect to its vertical structure, horizontal extent, and position. The observational results are then compared with simulations from a general circulation model of the tropical Atlantic. A seven-year simulation forced by observed monthly winds is run to compute a monthly climatology. The model adequately simulates the Guinea Dome with respect to its structure, flow field, and seasonal variability. 
. Because the horizontal data coverage in the area of investigation is too sparse for a detailed analysis in spring and autumn, we restrict our analysis to the summer and winter seasons. A 1 ø x 1 ø grid is used for spatial averaging.
Our data processing consists of three stages. In the first we use only temperature profiles interpolated onto pressure surfaces separated by a uniform spacing of 5 dbar. Seasonal mean profiles with standard deviations, are calculated for all of the 1 ø x 1 ø squares. We then compare all individual temperature profiles in each square on levels 5 dbar apart Figure 10 . Finally, the irregularly spaced mean profiles are then horizontally interpolated to the centers of the 1 ø x 1 ø squares using objective analysis. Determinations of derived quantities such as geopotential anomaly and geostrophic currents constitute the third stage of data processing. According to Siedler and Stramma [1983] , the T-S method provides better estimations of geopotential anomaly in this region from temperature profiles alone than does the use of mean vertical salinity profiles. Mean density profiles are constructed for each 1ø x 1 o square for each season by using the appropriate seasonal mean temperature profiles and corresponding salinities from mean T-S curves. The geopotential anomaly on different levels relative to 500 dbar is then calculated for each square, and geostrophic flow patterns are determined from horizontal gradients.
The interpolation is

T-S RELATIONSHIPS AND WATER MASS ANALYSIS
Average T-S curves for the two zonal bands of 10ø-15øN and 5ø-10øN are determined from our data set ( Figure 11 The relaxation is thus negligible in the tropics. At the surface the relaxation terms begin to be significant 10 ø off the equator. For salinity, the scheme is essentially the same except for the near-surface where an additional relaxation toward Levitus climatology is added at all latitudes with a 6-month time scale. The surface scheme applied to salinity is intended to compensate for unknown evaporation-precipitation imbalances and to prevent vertical mixing from causing unrealistic salinity increases in the upper layer such as those obtained in GFDL simulations [Wacongne, 1989] . vertical Ekman velocity maps in Figure 21 . The most vigorous upwelling occurs between July and October, when the ITCZ is found in the Guinea dome region and the NECC is at its strongest. Voituriez [ 1981 ] compared the seasonal atmospheric pressure and wind fields in the eastern parts of the tropical Pacific and Atlantic. He concluded that the large-scale atmospheric fields are much more favorable in the Atlantic than in the Pacific to seasonal changes in the forcing. This is consistent with a year-round forcing of the Costa Rica dome by local winds [Hofmann et al., 1981] and with the largescale wind forcing being more important in the Atlantic. However, in contrast to Voituriez [1981] , who states that the Guinea dome in the thermocline exists only in summer, we do find the dome at 50 dbar also in winter, although smaller in horizontal extension and with weaker currents (Figure   18 ). Figures 20 and 21 with the results in Figures 16-19 , we find them not well correlated. It is therefore likely that the Guinea dome is generated primarily not by local wind stress, but rather to a considerable extent by the large-scale wind stress field. This is consistent with the earlier conclusion of Busalacchi and Picaut [1983] that the Guinea dome is an approximately stationary feature because of the out-of-phase annum contributions of (local) Ekman pumping in the north and (nonlocally generated) equatorial waves in the south.
When comparing the smaller-scale features of the vertical Ekman velocity fields in
Bottom topography can be excluded as a major factor in generating the dome. Our model, contrary to earlier models such as Philander and Pacanowski [1980] , assumes a flat bottom and yet provides an improved simulation of the Guinea dome. We believe that the large-scale wind stress forcing over many years used in our simulation is the most relevant factor in obtaining realistic temperature fields.
